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Bemcntia  Precox  ^tubies! 

Sal-Laj\lztekte,*  Methods  and  Motives  of  HESEAitcii  iLEfS'^riiATED.^  ^ 
"  '  '     "       By  bayard  holmes,.  M.  D.,.    ■    ,  ,  ■.  ., 

When  the  Employers  Liability  Act  cajne  up  before  the  Parliamentary 
Committee  of  the  British  Parliament  some  four  or  five  years  ago,  Llovcl 
George  inserted  a  single  line  appropriating  "a-pennij  on  th  e  pound  to  research 
into  the  causes  of  disease."  This  trifling  aiDpropriation  amounts, to  more  tlian 
half  a  million  dollars  annually.  ,  ■  .,  , 

Eecently  there  has  been  an  effort  on  foot  to  try  to  combine  the  Medical 
Eesearch  Committee  of  the  National  Insurance  Commission  of  England 
with  the  Lister  Institute  and  a  great  deal  of  discussion  has  since  been  going 
on  concerning  ihe  "centralization  and  co-ordination"  of  research  work.  It 
is  those  rare  creatures  known  as  "scientific  discoverers,"  says  Sir  Pay 
L^nk^ster,  who  are  stultified  and  paralyzed  by  "ignorant,  though  well-mean- 
ing superintendence^"  whom  we  mlist  retain  in  the  work  of  the  ,Listqr  Insti- 
tute. '         '    '         ,  '     '    7'     '  '       '■<-,,■   ^  . 

We  must  distinguish  between  major  research  and  minor  research,  for 
the  first  is  usually  some  weighty  disco^^ery  while  the  latter  merely  serves  to 
fill  in  the  gaps  that  are  needed  to  com'plete  a  scientific  theorem.  "The  best 
way  to  encourage  major  research  is  to  'f-emove  difficulties  as  much  as  pO|Ssible 
from  tl^p  path  of  the  unique' individuals  who  make  them;  though,  on  the 
other  han^,  minor  researches  do  recjuife  a  certain"  amou'nt  of  organization 
and  academic  administration."'  '    ■       '    "  !  ■  ■ .. 

The  "scientific  discoverer'^  'cahnot  be  ordered  to  discover  any  definite 
thing,  he  must  be  given  free  rein  to  go  ahead  on  a  problem  and  discover  what 
he  can  concerning  it.  For  twenty  years,  in  the  South  African  Union,  the 
stock-raisers  have  been  harassed  by  a  peculiar  cattle  disease  known  as  "sal- 
lamziekte,"  and  for  twenty  years  minor  researches  have  been  carried  out  in 
search  for  its  etiology  and  cure. 

*This  word  is  not  found  in  any  dictionary  or  veterinary  text-book  that  I 
have  been  able  to  consult.  It  is  not  in  the  Index  Medicus  or  the  catalog  of 
the  library  of  the  surgeon  general's  office.  It  appears  on  no  card  of  the 
Department  of  Agriculture,  but  it  has  three  references  in  General  Index  of 
Experiment  Station  Record  (p.  584),  namely  [see  osteomelacia  (sic)  in  cattle 
XV,  303;  studies,  XX,  581,  880,  XXV,  588.1  It  is  a  Dutch  compound,  meaning 
the  paralyzing  sickness. 


lanr/iekte  is  a  disease  of  cattle  which  has  many  points  of  interest  to 
one  making  a  research  into  the  canse  of  an  obscure  ^-ase  among 

Tf     aPTierallv  termed,  at  the  present  time,  sal-lamziekte.    It  is  not 
^'^^.l^r^^^^  -s  reported  in  the  district  of  Wellington, 
near  Kimb?"v  and  as  far  north  as  Calvinia.   William  Eobertson  the  acting 
d  recto  'f  th  Veterinary  Eesearch  Laboratory,  in  the  Sonth  African  Union, 
as  liven  a  very  full  account  of  this  disease  in  a  recent  publication.  ( Agn. 
Zr  of  the  Union  of  So.  Africa,  1913,  vi,  604-617.)    This  disease  has  a. 
rather  wide  geographical  distribution.    In  the  state  colony  i  was  first  no- 
ced  in  the  Abxandria  district  about  forty  years  ago,  and  from  the  coas 
it  has  gradually  spread  inland  toward  Grahamstown.    It  is  reported  tha 
this  disease  appeared  in  the  coast  belt  with  the  advent  of  the  transport 
riding  nearly  forty  years  ago.    On  the  whole  it  would  appear  that  it  has, 
withm  the  past  five  years,  shown  a  marked  tendency  to  spread,  no  only  to 
n  w  farms  of  the  same  area,  but  to  new  localities  hitherto  free  from  the 
disease,  and  this  too,  without  the  movement  of  cattle  from  one  place  to 

The  complaint  is  commonly  met  with  in  two  distinct  forms,  the  acute 
and  the  chronic.   Frequently  the  animal  has  been  found  dead  m  the  morn- 
in.  leaving  been  milked  at  night  and  having  given  a  normal  quan  ity  o 
nnl'k    Other  instances  are  recorded  in  which  the  cow  goes  out  perfectly  well 
in  'the  morning  and  lags  when  it  returns  at  night.    Such  an  anmaal  has  a 
peculiar,  waddling  gait,  walking  with  short,  stiff  steps  and  an  arched  back 
When  it  lies  down  it  does  so  with  a  drop  instead  of  the  leisurely  way  that 
characterizes  the  healthy  beast.    There  is  frequently  noticed  a  quivering 
of  the  muscles  of  the  flank  and  shoulders.    ^When  the  beast  first  lies  down 
U  remains  in  a  normal  position,  then  it  gets  onto  its  side  with  all  four  legs 
stretched  out,  and  the  head  turned  toward  the  flanks.   The  sick  animal  may 
i,e  quiet  or  it  may  have  spasmodic  attacks  of  struggling.  The  throat  muscles 
become  paralyzed  to  such  an  extent  that  the  animal  cannot  swallow  food, 
and  not  infrequently  such  animals  die  with  a  bolus  m  the  throat.  The 
ton<rue  is  noticed  to  hang  out  from  the  side  of  the  mouth. 

In  the  chronic  form  the  disease  runs  a  slower  course.  The  symptoms 
develop  o-raduallv,  the  animal  lags  about  for  weeks,  at  last  it  is  unable  to 
rise  without  help.  It  continues  to  eat  and  drink  if  supplied  with  food,  and 
with  much  difficulty  is  able  to  drag  itself  around  in  search  of  grazing.  At 
first  it  stands  when  lifted  to  its  feet,  but  finally,  as  the  paralysis  extends 
from  limb  to  limb,  and  then  to  the  whole  body  the  beast  lies  down  and  dies. 
At  any  time  apparently  the  cow  may  improve  and  eventually  recover. 

In  those  areas  where  lamziekte  is  rife  all  stages  of  the  disease  may  often 
be  o^\=-erved  in  the  same  herd,  for  it  is  not  unusual  for  cattle  to  pass  through 


a  mild  attack  of  the  sickness  .vithout  once  falling  down.  The  mam  symp- 
toms of  lamziekte  are  stiffness  of  gait,  particularly  noticeable  ^yhen  the 
animal  rises,  a  humped  back,  much  loss  in  weight,  and  a  peculiar  attitude  of 
the  head.  Such  a  mild  attack  may  continue  for  weeks  or  months.  It  i.. 
especially  noticeable  in  lamziekte  that  there  is  no  fever  whatever  the 
dung  mav  be  passed  normally  if  the  animal  is  up.  The  dryness  of  the  dung 
which  is;ometimes  spoken  of,  may  be  due  either  to  the  fact  hat  he  annua 
does  not  drink,  or  that  it  has  been  lying  upon  its  dung  for  a  long  time,  until 
■  it  has  dried  oat.  It  has  been  emphasized  that  there  are  no  characteristic  post- 
mortem appearances.    Unlike  every  other  disease  of  animals,  no  particular 

organ  seems  to  be  involved.  .  ,  ^ '  .  f 

Four  distinct  theories  in  regard  to  the  origin  of  lamziekte  are  put  tor- 
ward-  (1)  The  infection  theory;  (2)  the  poisonous  plant  theory ;  (3)  the 
want  of  nutrition  or  some  essential  element  'of  food  theory,  and  (4)  the 
accumulative  vegetable  poison  theory.  All  efforts  to  find  any  miscro- 
organism  either  in  the  blood,  in  the  stool,  or  in  any  organ  of  the  body  ha^e 
been  fruitless,  and  the  agglutination  and  the  complement  fixation  tests  have 
all  been  negative.   These  tests  have  been  .arriod  on  with  academic  precision 

and  deliberation.  ,  . 

The  poisonous  plant  theory  was  widespread  among  the  farmers  and 
stockmen,  and  at  first  the  result  of  muzzling  experiments  lent  color  to  their 
belief  The  theory  does  certainly  explaiu  many  of  the  curious  characteristics 
of  the  disease,  but  all  experimental  attempts  to  determine  what  plants  are 
poisonous  or  whether  any  plant  is  poisonous  have  been  given  up  as  fruitless. 

The  want  of  nutrition  theory  has  also  been  unsustained.    Great  num- 
bers of  experiments  were  made  in  order  to  prove  that  particular  substances 
were  absent  in  the  plants  in  the  lamziekte  veld,  or  in  the  soil  itself.   This  is 
a  theory  still  held  l^v  many  farmers  and  it  is  unique  in  explaining  many  ot 
the  symptoms  in  a  satisfactory  manner.   Early  in  the  history  of  this  disease 
it  was  supposedly  due  to  the  want  of  phosphate.   It  is  a  fact  that  the  absence 
of  this  mineral  can  produce  "disease"  in  cattle  but  a  disease  m  no  way 
resembling  lamziekte.    In  1895,  Hutcheon  began  the  scientific  study  of 
lamziekte  from  the  nutritional  standpoint.     Clinical  observation,  post- 
mortem observation,  and  the  testimony  obtained  from  farmers  led  to  ^  the 
conclusion  that  the  disease  was  caused  from  a  deficiency  of  "phosphates  _  m 
the  diet    Two  facts  especially  supported  this  supposition:  m  the  districts 
where  the  disease  was  prevalent  it  was  proven  that  the  soil  was  lacking  lu 
phosphate  and  again  the  cattle  seemed  to  have  an  abnormal  craving  for 
bones    Acting  upon  such  knowledge  Hutcheon  recommended  the  free  use 
of  bone-meal  for  the  cattle,  and  some  farmers  reported  favorable  results. 


As  opinion  on  the  value  of  this  method  of  prevention  was  however, 
divided,  an  experimental  investigation  was  undertaken  at  great  expense. 
Two  herds  of  cattle  numbering  twenty-three  and  fourteen  respectively  were 
used  and  placed  on  veld  where  the  disease  had  shown  itself.  The  larger 
herd  received  bone-meal  daily  and  the  others  received  none  whatever.  Be- 
cause no  mortality  occurred  in  either  batch,  seven  young  animals  were  added 
to  tliose  receiving  bone-meal  and  nine  to  the  batch  that  received  none. 

At  the  end  of  this  experiment  it  was  found  that  the  animals  which  had 
received  bone-meal  showed  no  evidence  of  the  disease,  while  ten  of  the 
twenty-three,  which  were  given  no  bone-meal,  became  afEected  and  died.  Two 
were  killed  for  experimental  purposes. 

This  investigation  lent  force  to  the  theory  that  the  disease  was  due  to 
deficiency  of  phosphates.  Since  the  question  still  rem.ained  in  doubt  and 
under  discussion  at  farmers'  meetings,  a  further  series  of  tests  was  begun 
in  1907,  in  Betuhuanland.  The  animals  used  were  divided  into  the  follow- 
ing groups.  Batch  I.,  control,  (a)  seventeen  animals  to  receive  salt-lick 
only;  (b)  ten  animals  to  receive  salt-lick  and  three  tablespoonsful  of  tar 
twice  weekly.  Batch  II.  Cattle  to  receive  free  access  to  bone-meal  through- 
out the  experiment.  This  batch  was  further  divided  into  the  following  four 
groups;  (c)  twenty  cattle  not  to  receive  bone-meal;  (d)  twenty  cattle  to 
receive  three  tablespoonsful  of  bone-meal  three  times  a  week;  (e)  twenty 
cattle  to  receive  two  tablespoonsful  of  Stockholm  tar  three  times  a  week, 
'aiid'(f)  twenty  to  receive  two  tablespoonsful  of  log-ash  three  times  a  week. 

SIn:  weeks  after  the  beginning  of  the  experiment  tlie  cattle  comprising 
group's  (e)  and  (d)  received  three  extra  tablespoonsful  of  bone-meal. 
'  ■'  -  The'only  lot  in  which  there  was  no  death  was  (d),  the  twenty  cattle  re- 
ceived three  tablespoonsful  of  bone-meal  three  times  a  week.  The  greatest 
number  of  animals  affected  was  tlie  control  lot,  of  which  nine  became  in- 
fected and  died.  The  conclusion  drawn  from  these  results  was  that  hone- 
meal  ivas  a  remarkable  preventive  against  the  disease. 

In  spite  of  these  discoveries  farmers  in  the  GraliarastoAvn  district  held 
that  the  disease  occurred  in  their  area  and  was  not  checked  by  the  adminis- 
tration of  bone-meal.  A  third  test  was  therefore  begun  in  1909,  and,  though 
the  experiments  indicated  to  some  extent  that  bone-meal  exerted  a  beneficial 
effect,  complete  reliance  could  not  be  placed  upon  the  results  obtained,  for  it 
was  proved  tliat  some  of  the  deaths  said  to  have  been  due  to  lamziekte  had  in 
reality  been  due  to  "heart-water."       .  .  , 

The  fact  that  animals  fed  on  cultivated  food  stuffs,  but  running  in 
lamziekte  velds  did  not  contract  the  disease  so  rapidly  is  considered  to  be  in 
support  of  this  tlieory.   The  animals  were  presumed  to  obtain  the  substance 
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that  is  required  from  the  food  and  this  suhstance  is  not  present  in  the 
grass.  This  is  also  the  objection  made  to  the  muzzling  experiments.  It  was 
pointed  out  that  the  muzzled  animals  had  not  fed  on  the  unnutritious  grass 
of  the  veld  over  which  they  were  running,  but  were  fed  on  the  grass  that  was 
brought  from  Pretoria,  and  for  this  reason  they  had  remained  healthy.  This 
objection  would,  of  course,  hold  good  if  it  could  be  shown  that  the  nutrition 
theory  explains  the  rest  of  the  observations.  Unfortunately  it  does  not 
do  this. 

The  reason  why  animals  that  come  from  a  healthy  area  do  not  contract 
the  disease  so  rapidly  is  said  to  be  that  such  animals  still  retain  a  considerable 
quantity  of  that  necessary  material  in  their  system,  which  material  is 
gradually  utilized  and  reduced  as  time  goes  on.  In  dry  and  hot  years  when 
the  grass  has  had  but  little  time  to  develop  and  is  thought  not  to  have  reached 
a  state  of  maturity  that  is  wholesome  for  cattle  the  disease  is  more  severe 
and  more  general.  The  fact  that  the  farms  on  free  veld  show  no  disease,  or 
to  a  much  less  extent,  could  also  find  an  explanation  in  this  way.  The  ob- 
servation that  animals,  such  as  growing  young  heifers  and  toilers,  and  cows 
and  heifers  in  calf,  were  most  liable  to  sicken,  also  found  a  satisfactory 
explanation  in  the  necessary  material  theory.  Growing  heifers  and  toilers 
did  not  obtain  sufficient  nutrition  for  their  growth. 

Up  to  the  present  time  no  solution  of  the  sal-lamziekte  has  been  made 
that  explains  every  manifestation  of  the  disease  or  offers  any  reliable  method 
of  prevention  or  means  of  cure.  But  veterinarians  are  not  pessimistic 
and  the  farmers'  and  breeders'  clubs  and  institutes  in  the  South  African 
Union  have  not  given  up  the  discussion  of  the  subject. 

It  is  a  disease  with  no  pathology  as  dementia  precox  is  said  to  be. 
Autopsies  and  cultural  experiments  offer  no  suggestions  for  hopeful  research. 
The  deaths  are  often  too  sudden  for  an  infection.  The  sick  herd  recovers 
when  driven  to  a  healthy  veld.  If  the  sick  herd  mixes  with  a  healthy  herd 
on  the  new  veld,  both  herds  remain  well.  Muzzled  animals  and  dipped 
animals  are  not  safe  on  the  unhealthy  veld,  but  a  healthy  herd  driven  onto 
an  unhealthy  veld  and  then  driven  away  remains  healthy.  The  act  of  driv- 
ing cattle  about  does  not  spread  the  disease,  but  on  the  contrary  it  cures  the 
sick  herd. 

This  disease  is  unknown  outside  of  South  Africa,  but  in  that  grazing 
country  it  seems  to  be  on  the  increase  and  it  has  entirely  ruined  stock-raising 
in  many  localities.  It  affects  the  domestic  kine  alone.  Wild  cattle  and 
untamed  ruminants  are  exempt  from  and  immune  to  the  disease. 

Lamziekte  has  many  parallels  in  beriberi,  scurvy,  rickets,  spasmophilia 
and  pellagra,  but  it  resembles  none  of  them  closely.   Like  beriberi,  it  has  an 


,ci-te  and  a  chronic  tonn  and  it  prodnces  dcatl,  in  apparently  healthy  i..di- 
viduals  withont  notice ;  nnlike  beriberi,  no  pathological  lesion  has  been  fonnd. 
In  this  respect  it  resembles  spasmophilia,  in  wbrch  there  ,s  however,  a  recog- 
nised abnom»l  condition  of  the  calcinm  i..ns.  Ld.e  r.cke  s  a,,d  b  r.her, 
disappears  with  a  change  of  food.  No  experiments  ,„  /-<''"g 
animals  with  vitamine-containing  meal,  snch  as  has  been  found  hen  flua  to 
leaned  calves  and  ill-nonrished  shoats,  have  been  nndertaken.  or  ,1  an.ler- 
taken.thev  have  not  been  reported  in  an,  accessible  htera  nre. 

Hedinger  in  the  Eeport  of  the  Departn.ent  of  Agricaltm-c  ol  the  I  n, on 
of  Sonth  Africa  for  1915,  has  made  a  stud,  of  Ure  pathological  anatomy  o 
lamziekte  and  compared  the  pathological  Bndings  w.th  those  of  oa.cs  of 

me' lesions  most  constant  in  lamziekte  were  simple  general  hyP"»"">^J ' 
of  all  «>e  organs  of  the  body,  l,nt  especially  of  the  intesfne.   In  a    w  o  h 
cLe  there  w  ere  circumscribed  areas  of  hyperaemia  in  the  gray  mat  er  of  th 
Xa  oord.    Punctate  hemorrhages  of  the  pericardium,  ^P'-"  '-  ° 
endocardium  were  rather  frequently  observed    The  Y~  tZ  Z 
tines  was  associated  with  a  muco-enterifs  in  the  ■»        ,  ' 

stomach  was  in  most  cases  tilled  with  very  dry  tood  ^ J^"^  f';  «  ; 
bladder  was  usually  full  of  a  liquid  and  normal  appearing  bile,  tlici  e    ere  n 
aInormaUies  in  the  mucosa  of  the  gall-hladder  or  the  mucous  ducts  o,  t 


liver. 


Microscopical  examination  of  the  material  obtained  for 
from  acute  cases  showed  undecisive  lesions  of  the  7 
system    There  was  fatty  degeneration,  brown  pigmentation  and  more  or 
exterive  Zenker  degeneration  in  the  muscles  and  especially  m  the  mvocar, 
urn    The  inter-mnscular  connective  tissues  were  often  edematous  and 
calnall,  infiltrated  with  lymphocytes,  eosinophiles,  mul  muc  ear  lencocjt 
and  red  corpuscles.   The  muscle  spindles  were  often  enlarged.  ,j 
The  brafn,  spinal  cord  and  memhranes  often  showed  hyp^aeniia  av, 
in  several  eases  there  was  slight  myeline  degeneration  of  several   fibe  s 
the  spinal  cord.   No  cell  inclusions  or  infiltrations  were  observed    In  t 
e:i;heral  nerves  the  lymph  spaces  between  the  nerves  and  i^^J^^Z 
were  enlarged,  and  the  cells  lining  these  spaces  were  swollen  and  edemato 
There  was  also  swelling  of  the  axis  cylinder  and  the  formation  of  mye 
drops    In  a  few  cases  there  were  distinct  interstitial  mfiltrations  of  neun 
(Again  resembling  beriberi.) 

The  author  concludes  that  there  is  no  diagnostic  finding  cases  d 
of  acute  lamziekte.  He  remarks  that  the  findings  may  be  those  of  a  sai 
sporidia  infection,  probably  entering  by  way  of  the  alimentary  tract. 


1! 


nlso  sl,o<v«  that  lamziekte  resembles  in  some  respects  an  anaphjl«ris  jssult- 
?!;tom  the  destruetion  of  muscular  tissue,  but  he  remarks  that  anaphjlaxrs 

k  pxtremelv  rare  in  bovine  animals.  .    -,  ,         t  + 

Thrfarmers  of  the  Sonth  African  Union  are  determmed  o  eradic.  e 
or  find  a  remedv  for  lamziekte,  and  the  discouragements  which  have  fol- 
o."  the  twenty  years  of  stndy  do  not  deter  them.  They  are  not  obhged 
0  :  V  pon  the  official  research  laboratories  of  the  Department  of  Agrrcu^- 
ture  bnt  thev  have  offered  liberal  prizes  for  any  suggestion  which  wi  le  d 
;  IJs  pLention  or  cure.  They  are  waiting  the  "scientific  discoverer  who 
will  attempt  a  major  research  into  the  causes  of  lamziekte. 


